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STUDY OF INCORPORATION OF NANOSILICA IN THERMOPLASTIC VULCANIZATES
Abstract: 7KHUPRSODVWLF UXEEHU YXOFDQL]DWH 739 EDVHG RQ SRO\SURS\OHQH 33 QDWXUDO UXEEHU 15 DQG
QDQRFOD\VZHUHSUHSDUHGLQDODERUDWRU\PL[HUZLWKZHLJKWUDWLRRI1533ZLWKYDULDWLRQRITXDQWLWLHVRI
QDQRVLOLFDZHLJKW,QWKLVZRUNZHUHVWXGLHGWKHHIIHFWRIQDQRVLOLFDRQWKHWKHUPDODQGPRUSKRORJLFDOSURSHUWLHV
DQGDOVRRQWKHFU\VWDOOLQHVWUXFWXUH,WZDVIRXQGWKDWWKHPD[LPGHJUDGDWLRQWHPSHUDWXUHV7PD[DQGPHOWLQJ
ÀRZLQGH[0),RI739VLQFUHDVHGZLWKQDQRVLOLFDORDGLQJWKHYDULDWLRQRISHUFHQWDJHRIFU\VWDOOLQLW\RI33;F
LQ739ZLWKVLOLFDZLWKRXWDQGZLWKWUHDWPHQWDOPRVWXQDIIHFWHGE\DGGLWLRQRIVLOLFD7KHVLOLFDZDVORFDWHGLQ
QDWXUDOUXEEHUGRPDLQVXVLQJ6(0DQDO\VLV1DQRVLOLFDLQFRUSRUDWLRQLQWR739VDOVRDIIHFWWKHKDUGQHVVRI15
SKDVHLQGLFDWLQJWKDWORFDWLRQRIQDQRVLOLFDLVLQWKH15SKDVH
KeywordsWKHUPRSODVWLFHODVWRPHUVUXEEHUQDQRVLOLFDQDWXUDOUXEEHUSRO\SURS\OHQH
1. Introdução
(ODVWyPHUR WHUPRSOiVWLFR 73( p GH¿QLGD FRPR FRQVLVWLQGR GH XP SROtPHUR RX SROtPHURV TXH WHP
SURSULHGDGHVjVXDWHPSHUDWXUDGHVHUYLoRVHPHOKDQWHVjVGDERUUDFKDYXOFDQL]DGDPDVSRGHPVHUWUDQVIRUPDGRV
RXUHSURFHVVDGRVDWHPSHUDWXUDHOHYDGDFRPRXPSROtPHURWHUPRSOiVWLFRHDERUUDFKDWHUPRSOiVWLFDYXOFDQL]DGR
739FRQVLVWLQGRGHXPDPLVWXUDGHXPPDWHULDOWHUPRSOiVWLFRHXPDERUUDFKDFRQYHQFLRQDOHPTXHDERUUDFKD
IRLUHWLFXODGDSRURSURFHVVRGHYXOFDQL]DomRGLQkPLFDGXUDQWHRSDVVRGHPLVWXUDHPLVWXUDQGR>@
$GHPDQGDJOREDOSRUHODVW{PHURVWHUPRSOiVWLFRV73(GHYHUiDXPHQWDUSRUFHQWRDRDQRSDUD
PLOK}HVGHWRQHODGDVPpWULFDVHPQRYDORUGHPDLVGH86ELOK}HV$YDQoRVVHUiLPSXOVLRQDGRSHOD
LQRYDomRGHSURGXWRVHPFXUVRSRUSDUWHGRVIDEULFDQWHVGH73(SHUPLWLQGRTXHHVWHVPDWHULDLVSDUDFRQWLQXDUD
GHVORFDUHODVW{PHURVWHUPRSOiVWLFRVWUDGLFLRQDLVHHPXPDYDULHGDGHGHDSOLFDo}HV)RUWHVJDQKRVWDPEpPHVWmR
SUHYLVWRVSDUDYXOFDQL]DGRVWHUPRSOiVWLFRV739VTXHVmRSHQHWUDQWHVQRYDVDSOLFDo}HVHPYHtFXORVDXWRPyYHLV
FRQVXPLGRUHRVPHUFDGRVGHSURGXWRVPpGLFRV>@
2. Materiais e Métodos
2.1. Materiais 
%RUUDFKD1DWXUDO765IRLJHQWLOPHQWHFHGLGDSRU)D]HQGD6DQWD$XJXVWD6mR3DXOR%UDVLO3ROLSUR-
SLOHQR33+%5$6.(06$%UDVLOWHU0),GHJPLQNJD&VtOLFDDPRUID7L[RVLOSHOD
5KRGLD%UDVLO/WGD
2.2. Preparação de nanopartículas de sílica 
3RUWHUDVQDQRSDUWtFXODVIRLXWLOL]DGDDWpFQLFDGHIUHVDJHP%DOO'HQWURGRIUDVFRIRUDPFRORFDGRVDFLPD
GHJGDVtOLFDDPRUIDD7L[RVLOSHOD5KRGLD%UDVLO/WGDHPVHJXLGDIRUDPDGLFLRQDGDVDVERODVHIHFKRXVH
RIUDVFR2IUDVFRIRLHQWmRGHSRVLWDGRVREUHRVURORVTXHJLUDPDXPDYHORFLGDGHGHUSPGXUDQWHKRUDV
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3DUDWHUQDQRVtOLFDGHWDPDQKRGLIHUHQWHRJHOIRLSULPHLUDPHQWHWUDWDGRK6L+HPVHJXQGROXJDU
K6L+HHPWHUFHLUROXJDUK6L+
3UHSDUDomRGRFRPSRVWRGHERUUDFKDQDWXUDOHGH739V
2FRPSRVWRGH15IRLSUHSDUDGRHPGRLVPRLQKRVGHURORVjWHPSHUDWXUDDPELHQWH$VPLVWXUDV739
1533IRUDPSUHSDUDGDVHPXPPLVWXUDGRULQWHUQR7RUTXH5H{PHWUR3RO\ODE5KHR'ULYHPRGHOR
5KHRPL[26GD7KHUPR(OHFWURQ&RUSRUDWLRQRSHUDGRDXPDWHPSHUDWXUDGH&HDXPDYHORFLGDGHGR
URWRUGHUSPFRPWDPDQKRGHORWHGHJ2V739VIRUDPSUHSDUDGRVHPPLQ33IRLDGLFLRQDGRSULPHLUR
QDFkPDUDGHPLVWXUDHPLVWXURXVHGXUDQWHPLQHPVHJXLGDRFRPSRVWR15HQDQRVtOLFDIRLDGLFLRQDGRHD
PLVWXUDFRQWLQXDGXUDQWHPLQXWRVSDUDFRPSOHWDURSURFHVVRGHYXOFDQL]DomRGLQkPLFD2V739VSURGX]LGRV
IRUDPLPHGLDWDPHQWHUHPRYLGRVGHFkPDUD
2.4. Análise térmica
$DQiOLVHWpUPLFDIRLUHDOL]DGDHPXP'6&PRGHOR47$,QVWUXPHQWVWRGDVDVDPRVWUDVIRUDPSH-
VDGDVPJHIHFKDGDVQXPSRUWDDPRVWUDGHDOXPtQLR7RGDVDVDPRVWUDVIRUDPVXEPHWLGDVDHVWHFLFOR
GHHTXLOLEUDUD&LVRWpUPLFRSDUDPLQDUPD]HQDPHQWRGHGDGRVDEHUWRVUDPSDGH&PLQ
DWp&LVRWpUPLFDGXUDQWHPLQUDPSDGH&PLQDWp&HTXLOLEUDUD&UDPSDGH&
PLQDWp&
2.5. Análise mecânica dinâmica: 
$VSURSULHGDGHVPHFkQLFDVGLQkPLFDVGRV739VIRUDPPHGLGDVXWLOL]DQGRXPDQDOLVDGRUGLQkPLFRPH-
FkQLFR7$,QVWUXPHQWVPRGHORGH'0$40yGXORGHDUPD]HQDPHQWRHRPyGXORGHSHUGDVWDQįIRUDP
WHVWDGRVDIUHTXrQFLDGH+]HDWHPSHUDWXUDGH&D&DXPDWD[DGH&PLQ)RUDPXWLOL]DGDVDPRV-
WUDVPROGDGDVSRUFRPSUHVVmRGHGLPHQV}HV[[PLOtPHWURVSDUDWHVWHV
3. Resultados e Discussão
3.1. Calorimetria exploratória diferencial (DSC)
$HQWDOSLDGHIXVmRGH739VFRPGHVtOLFDVHPHFRPWUDWDPHQWRpPRVWUDGDQD)LJXUD2YDORUp
TXDVH¿[RSDUDWRGDVDVFRPSRVLo}HVD&$VQDQRSDUWtFXODVGHVtOLFDQmRDIHWDPRSLFRGDWHPSHUDWXUDGH
IXVmR7PGH739V
)LJXUD7HUPRJUDPDGH&DORULPHWULDH[SORUDWyULDGLIHUHQFLDO'6&GRV739VFRPGLIHUHQWHVFRQWH~GRV
de sílica
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3.2. Análise Dinâmico Mecânica (DMA)
$)LJXUDVPRVWUDWDQįFRPRXPDIXQomRGDWHPSHUDWXUDeHYLGHQWHTXHWRGRVRV739VPRVWUDPD
SUHVHQoDGHGRLVSLFRVFRUUHVSRQGHQWHVjWHPSHUDWXUDGHWUDQVLomRYtWUHDGH15H33
!
!)LJXUD7HUPRJUDPDVGH$QiOLVH'LQkPLFR0HFkQLFD'0$GH739VFRPGLIHUHQWHVFRQWH~GRVGH
sílica
4. Conclusões
2YDORUpTXDVH¿[RSDUDWRGDVDVFRPSRVLo}HVD&$VQDQRSDUWtFXODVGHVtOLFDQmRDIHWDPRSLFR
GDWHPSHUDWXUDGHIXVmR7PGH739V
)RLHYLGHQFLDGRTXHWRGRVRV739VPRVWUDPDSUHVHQoDGHGRLVSLFRVFRUUHVSRQGHQWHVjWHPSHUDWXUDGH
WUDQVLomRYtWUHDGH15H33
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